Calculation of DLVO Interaction Energies
The surface element integration technique (Bhattacharjee and Elimelech, 1997) was used to calculate DLVO interaction energies between a 20 nm silica NP and a planar collector surface in Figure S6 of Supplementary Material. The Cartesian coordinate system was employed. The xy plane of the coordinate system is oriented superposing the flat surface and the z axis passes through the NP center and faces away from the NP. The NP surface was discretized into small area elements (dS). The total interaction energy (U) was calculated as the sum of the differential interaction energy (E) between each area element dS and the corresponding surface element dA (i.e., the projected area of dS on the planar surface):
where H is minimum separation distance between the NP and planar surface, h is local separation distance between element dS and dA, n is unit outward normal to particle surface, k is unit vector along the positive z-direction, S is total surface area of the nanoparticle, A is total projected area of the NP on the planar surface, R is NP radius.
The value of E(h) is calculated by adding van der Waals (VDW) attraction, the double layer (DL) interaction, and the Born (BR) repulsion [i.e., (Zhang et al., 2010) for the silica-water-quartz and silica-water-biochar systems, respectively. The minimum separation distance was taken as 0.158 nm in the BR expression (Hoek and Agarwal, 2006) .
Desorption of acetamiprid from biochar surfaces
To testify whether acetamiprid can be irreversibly retained in biochar, 0.2 ml of acetamiprid solution with a concentration of 1000 ppm was thoroughly mixed with 2 g of biochar to allow the acetamiprid to sorb on biochar surfaces. Then 5 ml of acetonitrile was added to withdraw the adsorbed acetamiprid from biochar surfaces.
We found that all adsorbed acetamiprid was desorbed from the biochar surfaces, indicating that irreversible sorption did not occur.
Isotherm sorption of acetamiprid by silica NPs
Sorption experiments were carrier out by agitating 50 mg of silica NPs with 100 ml of acetamiprid solution at 160 rpm in a rotary shaker. Five acetamiprid concentrations were considered: 4, 5, 10, 20, and 50 ppm. After 24 h of shaking, 1.5 ml of sample was taken from the shaker and the acetamiprid solution was separated from the adsorbent by centrifugation at 12500 rpm for 10 min. The supernatant was filtrated through 0.22 μm membrane and the concentration of the acetamiprid was determined by the HPLC. (a) (b) Figure S6 . Interaction of a spherical NP with a planar surface. H is minimum separation distance between the NP and the collector surfaces, dS is differential area element on the NP surface, dA is the projected area of dS on the collector surface, h is local distance between dS and dA, n is unit outward normal to the NP surface, k is unit vector normal along the positive z-direction. 
